Although peer-review and citation counts are commonly used to help assess the scholarly impact of published research, informal reader feedback might also be exploited to help assess the wider impacts of books, such as their educational or cultural value. The social website Goodreads seems to be a reasonable source for this purpose because it includes a large number of book reviews and ratings by many users inside and outside of academia. To check this, Goodreads book metrics were compared with different book-based impact indicators for 15,928 academic books across broad fields. Goodreads engagements were numerous enough in the Arts (85% of books had at least one), Humanities (80%) and Social Sciences (67%) for use as a source of impact evidence. Low and moderate correlations between Goodreads book metrics and scholarly or non-scholarly indicators suggest that reader feedback in Goodreads reflects the many purposes of books rather than a single type of impact. Although Goodreads book metrics can be manipulated they could be used guardedly by academics, authors, and publishers in evaluations.
Introduction
Many academics write books for research or teaching or to engage with a wider non-academic audience. In the arts and humanities and some social sciences, monographs are often scholars' primary academic outputs (Nederhof, 2006; Huang & Chang, 2008) . For instance, in the humanities over a half (55%), in the arts a third (33%), and in the social sciences just under a quarter (22%) of submissions to the 2014 UK Research Excellence Framework (REF) were books compared with only about 0.5% in science, engineering and medicine (REF, 2014 ). Some scholars also write textbooks to support academic teaching or introductory books to engage with wider audiences. Hence, books could have educational or public interest value . Moreover, academics in the arts and humanities may write books with art, history or literary themes that can aim to culturally enrich a non-academic audience (Small, 2013) . A range of indicators is therefore needed in order to provide book authoring scholars with evidence to help them to demonstrate the diverse impacts of their works.
Peer review is often used for the impact assessment of articles, despite the possibility of biases in peer judgments (Weller, 2001) . Books tend to be much longer, requiring more time and effort for subject experts to assess. Citation counts can also be a useful quantitative indicator to support peer-review (Moed, 2005) , especially when peer-review is not feasible, although it has many limitations (MacRoberts & MacRoberts, 1989) , particularly in book-based fields (Hicks, 1999) . For instance, the coverage of academic books in the current book citation databases is narrow (Gorraiz, Purnell, & Glänzel, 2013; Torres-Salinas et al., 2013) and there may be indexing problems (Leydesdorff & Felt, 2012) . Formal citations to books could be a useful indicator of their scholarly impact. However, academic book reviews may reflect the wider impacts of books, such as educational or cultural influence, rather than, or in addition to their research values. Although scholarly book reviews are rarely cited (Diodato, 1984; Zuccala & van Leeuwen, 2011) , they are important academic outputs (Spink, Robins, & Schamber, 1998; Hartley, 2006) . In terms of the relationship between the number of book reviews and citations to books, one study showed that the correlations could differ between fields and were considerably higher in Literature (.637), History (.608) and Psychology (.502) than in Biology (.214), Chemistry (.127) and Mathematics (.123) (Gorraiz, Gumpenberger, & Purnell, 2014) , suggesting that review and citation counts are most similar in the humanities and social sciences. There have been attempts to use alternative indicators to help assess non-scholarly book impacts, such as counting library holdings ("libcitations") (White, Boell, Yu et al., 2009) , library loan statistics (Cabezas-Clavijo et al., 2013) , publisher prestige (Giménez-Toledo, Tejada-Artigas & Mañana-Rodríguez, 2013) and web-based book impact (For a review see: .
Scholarly book reviews can be an alternative source to aid book impact assessment, especially in book-based fields (Lindholm-Romantschuk, 1998; Spink, Robins, & Schamber, 1998; Zuccala & Van Leeuwen, 2011) , although book reviews are rarely regarded as research outputs (East, 2011) . In contrast to research articles, which "commonly avoid critical references", scholarly book reviews are a kind of "published peer review" and are "centrally evaluative" (Hyland, 2000, p. 41) . Scholarly book reviews are read by many scholars to support their research and teaching (Spink, Robins, & Schamber, 1998; Hartley, 2006) . Because of these academic values, scholarly book reviews may be helpful for the impact assessment of books (Shaw, 1991; Nicolaisen, 2002) , even though this is not their primary purpose, and there has been an attempt to automatically assess the quality of book reviews for bibliometric evaluations of books (Zuccala, van Someren, & van Bellen, 2014) .
Average numbers of reviews per book and book reviews per user in Goodreads are higher than in Amazon.com, but Amazon book reviews are much longer (Dimitrov, Zamal, Piper, & Ruths, 2015) . An analysis of 64 English language books that were nominated for book awards (2007) (2008) (2009) (2010) (2011) found that although winning books attracted more readers, their Goodreads ratings decreased because they received more attention and criticism from book readers (Kovács & Sharkey, 2014) . There is little correlation between book-based metrics (book reviews, and ratings) and social activities (numbers of friends and followers) (Thelwall & Kousha, in press ). An analysis of a sample of 8,538 history and geography books found a low but statistically significant positive Spearman correlation (.212) between the number of Goodreads ratings and the number of Scopus citations. A further analysis of 997 books with the most Scopus citations and Goodreads reader ratings also found a weak association between citations and reader ratings (.190), suggesting that the citation impacts of books, as reported by Scopus, are only loosely reflected in the numbers of Goodreads book reviews (Zuccala, Verleysen, Cornacchia, & Engels, 2015) .
The main aim of this study is to assess whether metrics associated with Goodreads book reviews can reflect wider benefits of books such as the research, teaching or cultural. Book reviews are produced in many fields, in which books may have very different types of value. For instance, students commonly use textbooks for their courses in some fields (Gurung & Martin, 2011) and some popular science books may be widely read by non-academics. Hence, both academic textbooks and introductory science books might be highly reviewed in online book review websites but have little citation impact (Kousha & Thelwall, 2016) .
Although one study has investigated the relationship between Goodreads reader ratings, Scopus citations and WorldCat library holdings for history books (Zuccala, Verleysen, Cornacchia, & Engels, 2015) , the current paper reports an investigation into the scholarly value of Goodreads book metrics using additional book-based metrics including Google Books citations and Wikipedia citations (see methods) in order to give insights into the different types of impacts that book reviews may reflect. It is possible to construct a hybrid metric of the overall engagement of users with a book by totaling all recorded user actions that are relevant to a book. These include reviewing a book, rating it, or listing it as read, to read, currently reading, or added to a collection. The total of all these indicators is called here the engagement count. The following questions are addressed.
1. Are Goodreads book metrics (reviews, engagements and average ratings) frequent enough to be a useful source of wider impact evidence for academic books? 2. Do Goodreads book metrics reflect the scholarly or other impacts of academic books? 3. How do the answers to the above questions vary between broad fields and scholarly impact indicators?
Methods
The Thomson Reuters Book Citation Index (BKCI) was used for the main analysis because it includes a large number of academic books and citation information. BKCI combines citations from books and citations from journal articles and is therefore slightly different source of scholarly impact (Kousha & Thelwall, 2014) . In order to investigate different types of scholarly and other impacts, a range of types of data was collected. Google Books citation counts were used for book-based scholarly impact. These are likely to be relatively numerous in the arts and humanities compared with traditional citation databases (Kousha & Thelwall, 2009 ).
Wikipedia was used as a convenient alternative impact source because Wikipedia citations may reflect the informational or non-scholarly impacts of books within society, especially in the arts and humanities and in some areas of the social sciences (Kousha & Thelwall, in press ). In addition, the number of library holdings was used as evidence of overall uptake. This presumably reflects the overall popularity of a work in terms of the educational or wider cultural benefits of books to library users rather than any particular type of impact (White, Boell, Yu et al., 2009 ). Index, 2015) at the time of the study. For BKCI book searches a predefined query was used in the "Publication Name" field 2 in the Thomson Reuters Book Citation Index-Social Sciences & Humanities (BKCI-SSH) and Book Citation Index-Science (BKCI-S). The year 2010 was selected as the latest year to analyse in order to give at least five years for books to be cited and to attract online reviews or ratings in Goodreads. Only English language books were included in order to keep the collection relatively homogeneous. Book chapters, book series and trade publications were excluded for the same reason and because citations to individual book chapters and book series are not always reliable in BKCI (Leydesdorff & Felt, 2012; Kousha & Thelwall, 2014) . Books without ISBNs were also omitted because ISBNs were needed to gather Goodreads metrics and library holding statistics (see below).
Data Sets
Due to the relatively small numbers of books in some subject areas and years, related disciplines were combined to generate broader fields for correlation analyses. The OECD Category Scheme for Web of Science subjects was initially used as a practical method to merge specific Web of Science subject areas into six broad fields: Humanities, Social Sciences, Natural Sciences, Agricultural Sciences, Medical and Health Sciences, and Engineering and Technology (Thomson Reuters, 2012) . For instance, based on this scheme the WoS category HISTORY & PHILOSOPHY OF SCIENCE was classified under Humanities, although some books in this category might be more related to science (e.g., "Short History of Mathematical Population Dynamics" by Nicolas Bacaër) and it was not possible to manually check these cases. We combined Natural Sciences and Agricultural Sciences to represent "Science" and used the sub-category "Arts" under Humanities to combine books with arts subjects in WoS in the OECD scheme (Architecture, Art, Music, Dance, Theater, Film, Radio & Television). The "TC" field (times cited) field was used in BKCI for counts of citations to books.
Goodreads reviews and ratings
Every book can have a dedicated page in Goodreads. This page describes the book and includes metadata, such as the author name, publisher, and publication year. In addition, the page records the number of Goodreads users that have reviewed the book, the average rating of the book given by these members (on a scale of 1 to 5), and the most recent member reviews of the book. The Goodreads Applications Programming Interface (API) (http://www.goodreads.com/api) was used to automatically extract the number of text reviews, ratings and engagements for each Scopus and BKCI book via its ISBN. For this, a program was added to the free Webometric Analyst software (http://lexiurl.wlv.ac.uk, the "Get Goodreads Reviews Stats From ISBNs" button in the Books tab).
Some books in the BKCI (10%) dataset had more than one ISBN (up to three). This is possible because different editions (e.g., second edition) and formats (e.g., e-book, paperback and hardcover) can have separate ISBNs. The Goodreads Search API gives aggregated statistics for text reviews ("WorkTextReviews"), the total number of ratings, text reviews and engagements ("WorkReviews") and average user ratings out of five ("AverageRating") for books with multiple editions. Out of 376 BKCI books with three ISBNs in the WoS dataset, all were found in Goodreads using the third WoS ISBN, and most were also found using the first (359) or second (289) ISBN. Thus, the last ISBN was used to search for books in Goodreads, followed by either the first or second ISBN to extract any Goodreads metrics from all available ISBNs. Ultimately, 90% (14,111 out of 15,928) of BKCI-indexed books were found in Goodreads.
Google Books citations
Google Books API searches were used in Webometric Analyst (Google Book Search in the Books tab) to count citations from books to the sample of BKCI books. Although Google Books does not include a citation index, Webometric Analyst automatically constructs Google Books queries that are designed to identify citations and then removes false matches from the results (for more details see: Kousha & Thelwall, 2014) . These queries combined the last name(s) of up to three authors, a phrase search for the first ten words from the book title, and the publication year, as in the following example.
Kemp-Welch "Poland under Communism: A Cold War History" 2008
Books with one or two word titles (e.g., "Birds" or "Breast Cancer") were excluded because short titles can generate many false matches. For books with three, four or five words in their titles, publisher names were also added to the queries to increase the precision of the searches. Publisher names in both BKCI were standardised before adding them to the queries, such as "University Press of Kentucky" instead of "UNIV PRESS KENTUCKY" in BKCI.
Larsson "Dissociative Recombination of Molecular Ions" "Cambridge University Press" 2008

Wikipedia citation searches
The Bing API in Webometric Analyst was used to locate Wikipedia articles citing books in the data set (for method details, see: Kousha & Thelwall, in press ). The strategy described above for Google Books citation searches was also used to generate queries for BKCI books but the site:wikipedia.org/wiki/ command was added at the end of each query to limit the search results to Wikipedia articles, as shown in the example below.
Chemero "Radical Embodied Cognitive Science" 2009 "MIT Press" site:wikipedia.org/wiki
WorldCat library holdings (Libcitation)
The OCLC WorldCat library holding catalogue (http://oclc.org/worldcat/catalog.en.html) includes more than 2.3 billion books and other items from academic and non-academic libraries (e.g., national or public libraries) around the world (see, worldcat.org/webservices/registry/xsl/searchadvanced) and is the main free international source of library collection information. The WorldCat Search API was used with the ISBNs of Scopus and BKCI books, again through Webometric Analyst, in order to record the library holdings for each book. Almost all BKCIindexed books (99.3%) across the selected fields and years were found through WorldCat API searches, perhaps because WorldCat is one of the main information providers for Goodreads (https://www.goodreads.com/topic/show/766331-announcement-goodreads-to-importworldcat-library-of-congress-data-to). Note that WorldCat reports combined statistics for all editions of a book, even if they have different ISBNs and so the WorldCat data is not strictly comparable with the other sources, which are restricted to a single publication year.
Analyses
Spearman correlations were calculated between Goodreads book metrics, citation indicators and library holding statistics in order to find evidence of Goodreads book metrics reflecting a type of scholarly or other impact. Correlations were calculated independently for each field and year to avoid mixing data in a way that would reduce the correlation coefficients (Fairclough & Thelwall, 2015) . The percentage of books with a non-zero score on an indicator was used to judge the prevalence of a particular data type. This is not enough to decide whether an indicator is useful and so average values per book were also calculated for each data source. The geometric mean was used for this because it is more stable than the arithmetic mean for highly skewed data sets, like those analysed here. It is also a better central tendency indicator than the median for most of the data because the preponderance of low values makes the median too coarse grained for effective comparisons (Thelwall, 2016 ).
An additional analysis was conducted for a total of 5,343 books matched in both BKCI and Scopus published during 2008-2010 in order to allow comparisons between BKCI and Scopus citation counts.
A follow-up content analysis was conducted on a random sample of 50 BKCI books with at least one Goodreads book review from each of the Social Sciences, Arts and Humanities, Medical Sciences, Science, and Engineering (n=250 altogether). One review per book was randomly selected for books with more than one review. Three independent coders and a predefined classification scheme (see below) were used to identify (a) the contents and (b) typical types of impacts in Goodreads book reviews. Cohen's kappa (Cohen, 1960) was calculated for each subject area to assess the inter-rater agreement rates between coders.
a) The contents of Goodreads book reviews:  A social comment that is not about the content of the book (e.g., "My daughter gave me this book for Christmas!" or "My teacher wrote this book.")  Just an opinion about the book (e.g., "I thought it would be more entertaining." or "Absolutely fascinating read and a great idea.")  Links to other reviews (e.g., "Read about this book in this article:
http://www.nytimes.com/2010/06/09/dining/09curious.html?hpw")  A brief description of the book, giving some information about books beyond just an opinion.  A full book review, giving a substantial amount of information about the contents of the book, such as an overview, a list of chapters, a story overview, or a comment on the writing style.  Other -texts that do not clearly match the other classes, such as "really?" b) Types of impacts in book reviews:
 Evidence of research or scientific impact (e.g., "This book is relevant for my research/PhD" or "I will use this for my future papers/publications").  Evidence of teaching impact ("I'll use this book for my teaching" or "It is the text book for the course I am studying").  Evidence of professional or technical impact (e.g., "Strongly recommend for anyone who works in the field of Computer Engineering" or "Recommend for anyone working in the U.K. health system").  Other types of impacts, such as cultural, artistic or societal (e.g., "Probably the best general history of Thailand in the English language" or "Recommend for everyone interested in First World War era music"). Inter-coder consistency was assessed using Cohen's kappa for each category and subject (Table A in the online appendix, https://dx.doi.org/10.6084/m9.figshare.3122173.v3). The coders were three experienced content analysts, one with an information science degree and two with information science PhDs. Despite the use of a coding scheme, pre-coding testing, three rounds of pilot testing and coding scheme refinements before the main task, the kappa values were low overall due to the complex and subjective nature of the concept of impact, the relative scarcity of positive examples of impact (Viera & Garrett, 2005) . The values were compared to standard heuristic guidelines, which suggest that at least 0.21 indicates fair agreement, 0.41+ indicates moderate agreement and 0.61+ indicates substantial agreement and 0.81+ indicates almost perfect agreement (Landis & Koch, 1977) . Considering the cross-subject average, the only category for which there was at least moderate agreement between all three pairs of coders was 'Teaching Impact'. The 'Type' category achieved close to moderate agreement overall and the 'Professional Impact' category had fair agreement overall, but the 'Research Impact' and 'Other Impact' categories had no real agreement.
The results were reported by averaging the scores of the coders, which should make them more reliable overall than suggested by the kappa values because they represent the average opinions of three trained expert coders with impact evaluation subject knowledge. Nevertheless, the Research Impact and Other Impact results should be treated as speculative and the Type and Professional Impact results should be treated with some caution.
Results
BKCI-indexed books
For the BKCI-indexed dataset the average (geometric mean) number of Goodreads engagements for Arts and Humanities BKCI books is particularly high (Table 1 ). In contrast, in Medical Sciences, Science and Engineering the average numbers of BKCI citations are two to three times higher than the average number of Goodreads engagements. The average number of Goodreads engagements per book seems to be high enough for a viable indicator (Table 1) , especially in the Arts (ranging from 3.5 to 4.3) and Humanities (2.9 to 4.7). Moreover, over 80% of books in Arts and Humanities published in 2008-2010 had at least one Goodreads engagement. Nevertheless, the proportion of books with at least one Goodreads review seems to be too low for routine impact assessment purposes in all fields. (1.9) +Books with less than three words in their titles were excluded for Google Books and Wikipedia citation searches. *This includes number of ratings; text reviews and read listings (e.g., "to read" or "read").
Patterns of similarity between Goodreads and citation metrics
There are generally significant positive correlations between the Goodreads book metrics and the other indicators in all of the studied disciplines and years, although there are some disciplinary differences (Tables 2-7) . Hence, in general, academic books with more formal citations or library holdings tend to obtain more online reviews, engagements and ratings in Goodreads. In Social Sciences, Medical Science and Engineering correlations between BKCI citations and Goodreads metrics are higher than between other indicators, such as Google Books and Wikipedia citations. In the Humanities, however, where books and monographs are important scholarly outputs, Goodreads book metrics have stronger associations with Google Books citations. In the Arts, the highest correlations are often between Goodreads book metrics and Wikipedia citations, perhaps because cultural, artistic, or entertainment impacts are reflected in both sources. In Science, however, there is no pattern in the associations between Goodreads book metrics and other citation indicators, perhaps because scientific books are less reviewed in Goodreads (Table 1) or have other types of impacts. There are commonly significant moderate positive correlations between WorldCat library holdings and Goodreads engagements in Social Sciences, the Arts and the Humanities, indicating that in these fields both indicators may reflect the general popularity of academic books rather than any specific type of impact.
In summary, the results are consistent with Goodreads book metrics reflecting multiple types of intellectual impacts, including scholarly, and perhaps educational and cultural impacts. 
1
.684** .701** .645** Goodreads ave. rating 1 * Significant at the p = 0.05 level. ** Significant at the p = 0.01 level. The highest correlations between citation and Goodreads book metrics for each year are highlighted in bold.
Books in both BKCI and Scopus
As a further analysis, Scopus books published in 2008-2010 were extracted and the ISBNs from the BKCI data set were matched against Scopus so that the two databases could be compared. A total of 5,343 books were matched in this way to assess whether their citation counts differed significantly between databases and whether the databases had different relationships with Goodreads book metrics. The geometric mean number of citations per book and the percentage of books with at least one citation are much higher for BKCI-data than for Scopus data across all fields and years (Table  B in the appendix section, https://dx.doi.org/10.6084/m9.figshare.3122173.v3). Scopus indexes an average (geometric mean) of less than 1 citation per book in all fields and years, except for Science and Medicine in 2008, whereas the WoS averages range from 2.6 to 9.4 (see also the Discussion). There are, on average, more citations from Google Books than from Scopus or Wikipedia, so BKCI and Google Books citations give the most citations for books and are probably the most appropriate for scholarly-related comparisons with Goodreads metrics. Although prevalence alone does not guarantee meaning for an indicator, low values undermine attempts to gauge the value of an indicator through correlation tests or, in practice, to distinguish between the impacts of different outputs.
Although there are generally significant positive correlations between BKCI citations and Goodreads book metrics across most fields and years, the correlations between Scopus citations and Goodreads book metrics are much weaker across most fields and year (Tables C-E in the  appendix) . Surprisingly, given the similar natures of BKCI and Scopus, the correlations between BCKI and Scopus citations are even lower than the correlations between BCKI and Goodreads metrics in Social Sciences and the Arts and Humanities, although not in Science and Medicine. Moreover, the correlations between BKCI and Google Books citations are moderate (from 0.364 to 0.497), whereas the correlations are much weaker between Scopus and Google Books citations (from 0.104 to 0.225). This may be partly due to the low numbers of Scopus citations to books (see the Discussion) and suggests that Scopus citations to books only partially reflect the scholarly impact of the books, despite the substantial number of books and journal articles indexed in Scopus (http://www.elsevier.com/solutions/scopus/content).
Content analysis of Goodreads reviews
Most reviews only expressed an opinion (positive or negative) about the book, ranging from 39% in Social Sciences to 60% in Engineering (Table 8) . Nevertheless, about a third of Goodreads reviews went further by containing a brief book description. This was most common in Medical Sciences (40%) and rarest in Engineering (27%). Full book reviews were least rare in the Social Sciences (15%), followed by Medical Sciences (7%), Science (4%), Arts and Humanities (3%) and Engineering (1%). This suggests that there are disciplinary differences in the extent to which reviewers write comprehensive book reviews in Goodreads (but see the Limitations). The low figure for Arts and Humanities is particularly surprising, given the importance of book reviews in this field and presumably the prevalence of review-writing skills. For instance, about a quarter of the BKCI books had at least one Goodreads review in the Arts and Humanities, which is more than in the other subject areas (Table 1) , and so there may be many more full book reviews in the Arts and Humanities than the other categories but they were not always randomly selected because there were even more informal reviews. This may be because Arts and Humanities books reach a much wider public that may be tempted to post a short informal review. In Science more Goodreads reviews had information about the professional or technical benefits of academic books than in the Arts and Humanities and Social Sciences (Figure 1 ). In contrast, in the Arts and Humanities and Social Sciences over a third (each 35%) of book reviews had information about cultural, history or art values of the books reviewed. Few Goodreads reviews discussed the research or scientific impacts of the books reviewed (2%-7%), and slightly more had information about educational or teaching benefits, although this was rare in the Arts and Humanities and Medical Sciences. It seems possible that educational value would be higher in the Arts and Humanities than suggested by this figure, since these are discursive subject areas and so the value of published books in education may be more universal and hence implicit in reviews. 3122173.v3) . Although this is at least partly due to low average citation counts in these areas, it also consistent with Goodreads book metrics reflecting the cultural or educational benefits of academic books in the arts and humanities and some social science subject areas. For example, the book "Portfolios of the Poor: How the World's Poor Live on 2 Dollars a Day" published by Princeton University Press, had received 2,690 Goodreads social engagements but had no BKCI citations. It had also been acquired by over 1,000 libraries, suggesting that it might have primarily cultural or educational value rather than research impact as reflected by BKCI citations. In support of Goodreads tending to reflect public interest, the moderate correlations between Goodreads engagements and library holdings in the Social Sciences, the Arts and Humanities are higher than in Medicine, Sciences and Engineering, where scholarly outputs seem less likely to attract a public audience. In contrast, all except one of the 20 books with the most BKCI citations but no Goodreads engagements are in Science, Medical Sciences and Engineering (Table G in the appendix).
Goodreads engagements and BKCI citations most strongly correlate in Social Sciences, Medical Sciences and Engineering, whereas in the Humanities the correlations are higher between Goodreads engagements and Google Books citations. One reason for this difference could be that books in article-based fields attract many BKCI citations from WoS-indexed articles, whilst in book-based fields, Google Books citation searches can find relatively higher numbers of citations from other books (Kousha & Thelwall, 2014) . Nevertheless, significant correlations do not demonstrate cause-and-effect relationships. Hence, the findings suggest, but do not prove, that Goodreads engagements reflect a degree of article-type scholarly impact in Social Sciences, Medical Sciences and Engineering, whereas they reflect book-type scholarly/educational/cultural impact in the Humanities.
As reported in Tables C-E in the appendix, the correlations between Scopus citations and Goodreads metrics are mostly weaker than between BKCI or Google Books citations and Goodreads metrics for books indexed in both BKCI and Scopus. It is not clear whether the difference is due to the use of broader categories or more selective coverage in the former case. The main reason for this seems to be the low numbers of citations to books from Scopus publications. For instance, 57% (3,059 out of 5,343) of the books in both BKCI and Scopus had at least one BKCI citation but no Scopus citations, whereas only 3% (153 out of 5,343) had one or more Scopus citations but no BKCI citations, despite the larger coverage of Scopus from books and articles (from 1996 onwards) than in WoS databases (Ball & Tunger, 2006) . For instance, although the book "Fiber Optical Parametric Pmplifiers, Oscillators and Related Devices" published in 2008 had 188 BKCI citations, in the record for this book in Scopus had a Times Cited score of 0. A cited reference search for the above book in Scopus retrieved 311 matches. These matches were documents indexed by Scopus that referenced the book, although the book had not been matched with its Scopus record so that the citations were not assigned to the book. Thus, technical problems with Scopus citation matching for books seem to have resulted in many citations having been omitted and the results are therefore unreliable.
Limitations
The Thomson Reuters BKCI was used as the primarily source of the citation data here. However, a practical limitation of using BKCI in this study is that it predominantly covers books in English from a small number of publishers (Gorraiz, Purnell, & Glänzel, 2013; Torres-Salinas et al. 2014) and claims that "priority is given to books and book series that have relatively greater citation impact" (Testa, 2012) . More importantly, citations to different book editions are sometimes missing from the BKCI citation counts (Leydesdorff & Felt, 2012; Gorraiz, Purnell, & Glänzel, 2013; Chi, Thijs, & Glanzel, 2015) . Hence, results from BCKI citations might be underestimates for books with different editions in our data set. In contrast, the Google Books citations, Wikipedia citations and WorldCat library holdings methods capture citations to different editions and hence are comparable with Goodreads engagement counts. Hence, results from the correlation analysis between BCKI citations and other metrics should be guardedly interpreted in the absence of a database to provide aggregated citations for multiple editions of each book.
Only English language BKCI-indexed books were used and most Goodreads users are presumably from the USA and other mainly English-speaking countries. For instance, according to Alexa.com, 44% of Goodreads visitors are from the United States (http://www.alexa.com/siteinfo/goodreads.com), giving a US-bias to Goodreads metrics. It therefore seems likely that the value of Goodreads would be much lower for languages other than English and also for books that address national audiences outside of the USA (e.g., Nigerian law). Moreover, over a three-quarters of Goodreads' users are female (Thelwall, in press) , giving a gender bias. A future study might use books outside these citation databases to investigate whether the value of Goodreads would be lower for a wider spectrum of academic books, which seems possible. Future research might also extend the content analysis of Goodreads book reviews, using a larger sample size, to sub disciplines (e.g., history or literature) and compare the contents of Goodreads reviews with academic reviews (e.g., published reviews).
While there is no specific evidence of systematic manipulation by Goodreads reviewers (see Wijnhoven & Bloemen, 2014) , online reviews and ratings of books can be manipulated (BBC, 2015; Hu, Bose, Koh, & Liu, 2012) and hence, as with most social web metrics, should not directly be used for research evaluation (Birkholz & Wang, 2011; Wouters & Costas, 2012) . For instance, authors have the ability to include positive reviews about their books through registering pseudonymous Goodreads accounts. Nevertheless, Goodreads metrics could help authors and publishers to assess feedback from book readers inside and outside of academia because manipulation is a lesser problem for self-evaluation (Wouters & Costas, 2012) .
Conclusions
This study examines whether Goodreads book metrics can be used to assess the research, teaching, cultural or other impacts of books. In answer to the first research question, the overall results show that there are enough Goodreads engagements for impact assessment purposes in the Arts, the Humanities and to some degree in Social Sciences. In the Arts (85%), Humanities (80%), and Social Sciences (67%) at least two thirds of the BKCI-indexed books had one or more Goodreads engagement, and a majority had engagements in Science (59%), Engineering (55%) and Medical Sciences (52%), showing that Goodreads book metrics are more widespread in bookbased fields. Moreover, the Goodreads engagements geometric mean in the Arts (4) is higher than for BKCI citations (3.7), whereas in Science the Goodreads average (1.5) is much lower than for BKCI citations (4), confirming the particular value of Goodreads in some fields. There are very few Goodreads reviews in all fields, although a quarter of Arts and Humanities and 15% of Social Sciences BKCI-indexed books had at least one text review compared with 9% in Science, 6.5% in Medical Sciences and 5.6% in Engineering. Thus, Goodreads seems to give useful impact evidence in the Arts, the Humanities and perhaps also the Social Sciences.
In answer to the second research question, there are generally significant positive correlations between the Goodreads book metrics and other citation indicators and library holding counts in most of the fields and years (see Tables 2-7) , although there are also disciplinary differences. The Spearman correlations are stronger between Goodreads engagements and BKCI citations in Social Sciences, Medical Sciences and Engineering. In Humanities the correlations are higher between Goodreads engagements and Google Books citations, probably due to importance of book citations in the humanities (Kousha & Thelwall, 2014) . In the Arts Goodreads engagements correlate more strongly with Wikipedia citations, perhaps because many books in this field may have cultural or educational (informational) uptake as reflected in Wikipedia citations (Kousha & Thelwall, in press ). The result also confirms that Wikipedia citations and library holdings have the strongest associations in the Arts (.330, .345 and .387), whereas in Science, Medical Sciences and Engineering there are generally very low correlations between Wikipedia citations and library holdings, suggesting that both indicators reflect the cultural or educational benefits of books to some extent. Future studies focusing on the types of science, engineering and social science books that get reviewed would be interesting to see whether they have wider societal, educational or cultural benefits or whether the reviews are written by other scholars.
In answer to the third research question, there are substantial disciplinary differences between the broad fields analysed as well as between more comparable subject areas. For instance, Goodreads book metrics are more numerous in the Arts and Humanities than in other fields. However, the correlations between Goodreads book metrics are stronger with BKCI citations in Social Sciences, Medical Sciences and Engineering, and with Google Books citations in the Humanities, and with Wikipedia citations in the Arts, suggesting that Goodreads book metrics may reflect the multiple diverse intellectual impacts of books, such as scholarly, educational, cultural, and informational contributions. Surprisingly, Scopus citations had lower correlations with Goodreads metrics (Table C-E in the appendix) than did other scholarly indicators (BKCI and GB citations) throughout this study, confirming the previously found weak relationship (.190 and .212) between Scopus citations and Goodreads ratings (Zuccala, Verleysen, Cornacchia, & Engels, 2015) . One reason for this weak association could be that Scopus does not fully integrate existing citations to books in its citation reports (see discussion).
